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(54) AIR BEARING SLIDER FOR DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air bearing 
slider for a disk drive capable of moving a reading/writing 
head to a desired position on a disk. 

SOLUTION: The air bearing slider 100 for the disk drive is 
made projecting from a body having a disk facing surface, a 
first rail base 120 projected in a U shape to open to the 
rear end of the body of the disk facing surface, and 
separated from the tip of the first rail base projected 
thereon. This slider is provided with a first positive 
pressure forming rail part including a cross rail 151 

! ■ 

extended in a first direction perpendicular to an air ># 
flowing-in direction and a pair of side rails extended from 
both ends in a second direction parallel to the air flowing- 
in direction, a negative pressure cavity part limited by the 
first rail base, a second rail base 130 projected from the 
disk facing surface 112 adjacently to the rear end of the 
body, a second positive pressure forming rail part 160 
projected thereon, and a negative pressure forming pocket 
formed in each of the pair of side rails 152, isolated from 

the negative pressure cavity part 140, and opened to the outside of the side rails. The bottom 
surface of the negative pressure forming pocket 180 is formed to be equal in height to the upper 
surface of the first rail base 120. 
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« M * lx , g«4>XA2rftl&Kft&&i-)lll2ri*l:=jEtJ'fc? n ;* u — ^iStllE^D^^- 
yuwM^* i ^^Mw»itA*^i:¥tTbfc^2*|6HrarJ«fcl *t tf> * >f K ^ — k * is % 
liEffi^jftu — Aft ffi j& l u- — — ^KJ:9Kje**t5*ffia»iPIWi:. tft SB H * 

O^JS§15(C|^«bTHfliEPfls:cOT f -Y^^^f6]ffiA^^^;$tLfc^2 U - * ^ - * £ . IB 
& 2 u- — /u ^ — x ±.\zm & £ i\1tm 2 lEE.Mf&i' — SB £ , Wi IE 1 M <o -f K u — # * 

\z. m & $ ti , ffitzMfe^mn t ammz ri, m sb v << v u — *<o m iz. m it * ee» a * 

o 

[ 3B W <E> g) * 1 
[ 0 0 2 9 ] 

*36 W fc: « 5 -r -< * * K^^^O^SttS^y^^lciJali, ?6 ft i* ft a* its < 4 o X h 
t^ot, ?ggc M ft ifi ffi v^gf T? t> * * 9 <o # ± K £ flfcft -t? # , * * K 9 «f ^ 

£ 19 ^ y k <d m & » m '> -r s « & <o n a a & * ;h u 5 s o 

[ 0 0 3 0 ] 20 

J^T, # i ® ^ # i t ?i ^ ^ ^ ^ {| 5 ^ ^ ^ K7>f^^^Hi$^7^yoS 
5, 

[ 0 0 3 1 ] 
[ 0 0 3 2 ] 

B7AtH7Bt*l:*IBtJitf 1 *?BHl:fii5Sft*S^7>f ^1 ooii, » v^ B: ^ 
ffi#^i[£cQjP#: 1 1 0 £ {» , fiff IE JIB ffc 1 1 0 (Dy* x ? ft & 1 1 2 K 12 , fgi&tffg 30 
2 u — /u ^< — ^120, l 3 0 i*£E2S8l 4 0*ElSft5, 
[ 0 0 3 3 ] 

Sd IS ^ 1 u — /u -< ^ 1 2 Ote, itER^l 1 0(7)r ^^^Sf^lffii 1 2^b^»S 
, « 1 - 1 . 5|iml|(Oi«Sl^tflJh, WIEWflc 1 1 O^tSail^^oTW^ 

[ 0 0 3 4 ] 

ffi IE ffi 1 u — -< - * 1 2 0c7)±®tcii, SBiZEJEE^/^u — /ugBl 5 O^f^^n^o 
WEi 1 jEE»^u-^8U 1 5 0 fl, 2H^atASix5»l 2 0^*«« 

~ * 1 2 0(D*IS|6]l:g<5i(;/c^o^l/-yH 5 1 £ , BftiE*n;*U — ^1 5 40 
^b^^^A^ft^B&^nbfcf^^ft, tftb*>Sl U - /u-<~ ;* 1 2 0 O S ft Ic 

— ^ » l 5 0 t> JB 1 u - -< - * 1 2 0 t*H«»&WlcU*tt$r*t5r <!: Ic4§ 0 WIS 
iliEEf^U- 5 Olif 1 U — yV- -< - * 1 2 0<7>±ffij$>£>/3fftii5$, #J ;i 0 . 
1-0. 2/img|(DiSJH^SSh, :ni:±DiiIE«*u- ;uSli 5 owifflt 

flS 1 U — ^ - * 1 2 0tD±ffilWfcM:&*#«fifc$*L5 o 
[ 0 0 3 5] 

ms£* 2 u-yu-<-^ 1 3 on, msam* 1 1 o^a*HSB^B»»bfcfit«ir«fiRsn, 

flfj IE IB 1 1 0 <Dy* J X ? ft fam 1 1 2 ffi * ig $ , M^tf 1-1, 5 ^ mgS^)|$ 

iw £g ft £ ;fx £ 0 t# I - , ml IE S£ 2 U — /U ^< — ^ 1 3 0O^$(2, fiulE^l U — /U — ^ 1 2 50 
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[ 0 0 3 6 ] 

mtS.m 2 U - /V - ;* l 3 OW±SiCii, g§ 2 IE J£ M U - A- SB 1 6 O « *. b ft 3 . 
flfHE3?2IEIEfl2&Su- — /ua 1 6 O li, !g 2 U- — /u — 7 l 3 O ©±Ii» &3f ft iS , #J ;L 
14 0 . 1 — 0. 2//mg^<7?A$(r^^$ft > ^fttcj;t)^2iEEE»^;u — 1 6 O w 
ilt|2 u - ,u - x i 3 OWlB^HtSiiir^SixS. Wie^:^Oii5$li^l u 
— — ^ i 2 O i I 1 IEf u-;i-a l 5 O M©gS©iS $ t Hg^-f fc 5 : i jJSI 
SLl\ ^ Lt, il!EJI!2EE»*i'-/i'ail 6 OCKffl L/ta*-> y K 1 7 0«sj|<( 
$ ft 5 „ 
[ 0 0 3 7 ] 

1W IE S5 1 X ff 2 3E JE » J* U — /u *B 1 5 O, 1 6 O <7? ± ® (4 , # * £ M ttl § ffi ( A B S 
;AIR BEARING SURFACE) t LtllL, f(S L t ^ 7 ^ 1 

2 u - -< — 2 0, i 3 0©±Iz)!#ftL, ^n?)Bi:aiSrllfttS, :oi 54 
SitiMW/i o 0<D^^ttSI(-»A$n5S^iciii' tt'ff t, r ft 
K J: 9+»4iEEii?l4L5 3 „ 

[ 0 0 3 8 ] 

sfr jb a s. &m u 1 4 o 14 , mmm 1 ^ — /i"< — 7 1 2 otaoBS^h, x 7 -f ^ 1 0 

[ 0 0 3 9 ] 

v V 1 8 O j8S»j* i* ft 5. flFKAEEJBfiftjtf^s' h 1 8 0 14, AE^JHSB 1 4 0 
<Di£$(;iJfc^T#^K&v^$u:7l2j!g§ft5«, M S b < 14 , AEIfil^^y H 8 orol 
lllll U - -< — X l 20©iffitlSi:il$t»^Six5. iKHEAffiJgjSstf-jry h 1 8 
0(4, Affi2SiH*B14 0tB:(»HS$ftt*5?), WEt'f Ki'-^i 5 2©^«H:Ho»l 
8 2^IDT5ii>tl>?i, ^Lt, iEAfff^^^y h 18 Oil, t&fE-i^KU — A-l 
5 2<Q)g«iaoTt^Kl/- ^ 1 5 2»ft#*|6||;fi<IUtl5:iiiIIL<, fffj 
lE^agBl 8 20ft$liAE^fiK*yy h 1 8 0<Og$ ± 9 t^It LV\ :©i 

54*E«S#^y h 1 80 14, A BE £ iH SB 1 4 0 «t 9 ^ fig $ ft 5 £ 4 A IE t 14 S"J i tf> M 
««l4AE4»fl6$-e:5r i:li4 5. 
[ 0 0 4 0 ] 

iU5LfcJ:5 IC**^^^®!;^*^^^**^^?^ /I O Oil, IP ft: 1 lOW^^x 
^ *H6l ffi 1 12(D^.L>&|5±[r3E4AlESr^j5g$-frS*£E^?^g|5140i > A EE £ ?fi Sl$ 1 4 
0 <r> m M t ffi «) WfcA£E«rJgj*$'-ilr5Affi?gJ*#*'5' I- 1 8 0 £ if x 5 „ *M1&<Vj&miz 
#577^^1 00l:*3^-C, 8fJfE:HlJ!E.£^£Bl4 0f4, t£ 3l5 IC it T }gc '> $ ft fc 05 ffl £ 
* i- 5 . ~ tf) 4 5 A ffi 3S iH tt 1 4 0 w ffi ^ ^ '>Mc 4 £ ± ft A EE o ffi T 14 A ffi M ^ s/ 
h 1 8 0l:J;»)«^Sti2i*lti6!)4ftEI:it)tt«$li5 5. f * *? t» , *Itfflili: 
4ft (4, ftffiaiftl 40©ffi«iSj(t'>Siitt, 2S*S«iSiB-e»*Sft5iEffifc«&«Sr 
4L5 5+»4AEi«*ES!jH»l 4 0 t^E^^jK^v h 1 8 0itM5Ji55. b 
tz. ffi o x , 7^7 ^-o-ni(K*« i:±5^7'f/ieoci? ± -ffi SS-SKfto: t 

3 a 

[ 0 0 4 1 ] 

# IE , il:#577^/l 0 014, i4AESr»*S*5Affaflai 4 O 

O te B) ft A AS 3: »J* £ tf 5 A £E # fifi; # * y h 1 8 O «:«!*., i <7) 4 5 * * JS 14 » 

feHS^l^LTtx?^ ^1 O O©»±i«*wiST« s «^bJicv^i:v^5«0f**i-S. 
[ 0 0 4 2 ] 

[ 0 0 4 3 ] 
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ID 8 R. Xf m 9 \z 14 , *iIro^ii;f5^^ttS^7'i' ?'ro^2SO ! l3 «f 1^1 

,T$hxv^„ mum 2 rvm 3 mvtmi&\±iti3&vitm 1 mmmm t mui-tcmm^^-r 

Scot-, U T T- 14 * <D i* Sr f -L> U: fSi US \z Vt m -T 5 . 
[ 0 0 4 4 ] 

* i* . m8Sr#HB. -rttfi, **Ww»2**»iC«5aft**S^7^^ 2 0 01:14, 

* EE 7£ =tf -7" -> F2 8 0 i: A EE £ ?P g|i 1 4 Of»1©t^ K U — /V- 1 5 2{-*EE^^^^i/ F- 
2 8 O £ j! EE £ jfi SB 1 4 0£igii£-£S3|2 8 4 # # J* $ ft 5 „ W IB « 2 8 4 <D m £ \i , 

>T y ^ 2 8 0 <DW £ irB&Pl-T- fe 5 r. £ i»a* b < , IE » 2 8 4 «SStt, 

* EE ff2 fife -7" 1-2 8 0<&ft£.fc»>+#fc:S^;:i:a J S*bV^. 
[ 0 0 4 5] 

atr se u J: o *&?&m<om 2 nmmi&\z xixte, tnmm2 8 41a »> a s £ is » 1 4 0 

-eJBj*$ft3±*i*EEfcAEE7gjsftsK*-y h 2 8 OT?»j«$ft5*t«>WfcAJ£J:0>ti:5:*lf5 

*«4iH55. b b , tu we ss 2 8 4 i4 + & \z /j> $ < ^ jg£ $ ft 5 <d X- , ffim&3te-ns.&3i 

&£EEK:!KH5l£ft-Ci«i5££ft5 tfflTtt4l\ 
[ 0 0 4 6 ] 

#cv^-trEl9£r#fi8i-ftt£, 3 7 / 3 0 0 i4 1 *t 

<D -Y K u — jv l 5 2^rft^ f ft<7>f£7ji;:SSi u — ,u — .x i 2 0±l;i3li3:£ft;fcS53jEEE 
iiu-/u3i3 9 0 5rit5, tfrSB*3jEffiJBfiS;w-/HS3 9 0W:, WEf 
5 2 <k (4 M £ Kl fcMt Pf ft T ff2 £ ft 3 0 ^LT, idlES3E£E»fi|U-^S3 9 Oli* 

1 u — yu — xi 2 o <o ±m b m 1 ie &. m — /^ n 1 5 o©s$ ins^ciistf^ 
$n-5^t^a*bv^, 

[ 0 0 4 7 ] 

*^B>l(0^3*««i:cJ;ntf, ltfj IE * 9 ^ ^3 O O0>«*fcjEB;'S:JBj*$-B:*»3iE 
EEff2j5fcU — /V§B3 9 OtiiSr il:±ot, -x K 1 7 Oi5!fiIlfc^7^ ^3 O 

[ 0 0 4 8 ] 

[ 0 0 4 9] 

Hil 0A&T/EI10BI4, *|gi£<D^fi8i^A^^^7'l'yS.O ;: S§*feW<DXy^^trio 
[ O O 5 0 ] 

3& S: /h £ < b, *EO«'»t*Sr*t<t5:il:J:!i, ?6tfcflSlS0>±#J::.fcS;*?>r4'' 
[ 0 0 5 1 ] 

9 -f ^KtS^Xtt, AEE^PSB XS < ^fife $ n X V 5 <D T* , IS) 1 0 B lC m $ ft 

fc «fc 5 1= fl* A a a 5 i« < ftSfc*ffiai«j*£ix-rAffi<B«^tt*tt'>*^ 
— * , El 1 0Alr^$tlfc<t9»-}Sg[SS«>±#tr«5jEEE<O«^it^l4^:#<5§4-t-5 

[ 0 0 5 2 ] 

b^b, *^BJtw^-5^7-f^tw*3V^-CI4, tft^bfcJcptw^JfeaWJwit^TSfeV^EE 
^«H«t*ISbW'5c*mS:3gJ«$-fr5*£E»l*!K^y I- i ?rlx5 : t Ciot, IS ^ K * 

A$nS^mcDi^5^^LTAEE^Pg|5irlfc^T^^lc^^AEE^fiE^-7-5/KT-|4*EE^ 
(I i: A/ if J£ j£ $ ft /«£ v> "C , 121 1 0 B ^ $ ft J: ? IZ i§5 * <£> Jb# 4: £> ^ flr ft * EE <D 
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n tz ■< k u - ^ co & s a r- + # & i e ^ ^ ^ $ n s <o -c- , mi o a \z ^ $ ax tz & o \z m 
m <o _h # iz m s je je co '> it m 14 & & & m k it ^ r '> & < a *i s c 

[ 0 0 5 3 ] 

'p.-t 5 » , < $$L'p-r z <dx- , m m & ± v x i> * y ^ ? <d & ±.m i&T & & t a, 

[ 0 0 5 4 ] 

ai lAStfBi IBS, (D * y ^ y t vtmmm <r> * y izt*\,^x , m&iz x 

/77t*355, 10 
[ 0 0 5 5 ] 

^5t5cox^-ryicjo^-ci±, mi i a \z 9f $ & tz & o \zmtkm, & A* » < K Z 13. t* JES. <D 
fc^m^ z izwte * y 4 <d ftt&niz&m l, , mi 1 Bi:*snti5i:*ff«>^* 
*sf^ffl^5ffi«tt^7-<^wa«i«iJ^»ibi-5. vtzA'^x , * & * « a* « » , 

1E1£ <D & t) i* X y ■<( ? <D fttSbm \z it M \^ , ^£©^^1*^7^ ^Wt«SCflfflt5©t 
[ 0 0 5 6 ] 

I, *HJS»^®l-»5^7'i'^tc:*5^TI4, Eli l Al;*$iifcJ; *S ft ii; 

* » < ft -5 (i if IE ffi CO ti 7)M^ ffl 1" £ & m (4 * 9 -f ? CO % ffi gfi ^ ftb b , mi 1 B 

9 <& < M $ *x , «JSi«)**£EH:AffiJgfiKjK^y h £r fit ft "C » Sb b K < tf> b T* *> 5 . 
[ 0 0 5 7 ] 

•&*»JSffi«t-f^ffli-S«)-C, iS«^iS5*oTjEJE^^'>UTfc^7-f^co^Sg|5coj?± 
ffi $ co <& T £ ft 'h •ft b 9 S o 
[ 0 0 5 8 ] 

tfj a! b J: o ft 2 o co m , 1-*fc*>i^«coJi#(wJ;oTjEffiic:M:'<-C^BEcoM'>tb* 
7)* * £ < 51 ft S # £ , ?Sfei«^coJi#(cJ:oriEJEEco^^75M^ffl-r?)ef»^^7^^co 

gum iz&m-r s &m\z x y , *-mm<nmmm\z& s ?g si ** g ^ims^-ci*. as& 30 

[ 0 0 5 9 ] 

II 2 li , #^flox7^^&tfft&ftffi<o*7^^ir:fciN-c, iS5K^J;5^5Wyco 
».km$iit*it&VX fr-r ? y -7X*hZ> 0 z\<n 7 y y \z\%, 30^7,7^/, i" * t> *> H 
7A»z^£ftfc#*91<DSBlSSiSJB«fc:«.5*9>fy, 12 5 lc^£ftfcft3l5<o*7-i'^.R 
l/H5lr*Snfc*Jt*>b*l*S:lfe*bfcaSJgS*t«:^9-f^«-*^»1-5**Ji#^ 
J:3i¥±iSi$co&>ffcas^$;}x-tl^5o ^ tt, 3oco^^-f^f5int.WiSOmT-cOi'?±i« 
$ 14 1 0 nratSt$ntV^„ 

[ 0 0 6 0 ] 

m\ 2 co # y y * JL ft ti , *%MOil^I -« td « 5 * 7 -f y 14 . » ft K * 40 

oTfc*«»±K$wteTj»M*i:AyJ?36£b*i^^i:i6*#j&»5. b b , El 5 f:: £ ft fc 
« 36 «: * a « * «> ^ 9 ^--C 14 , ?S ft ffi S # S5 < #5 fcoft-c-tfc>#±ifi5;* 

* 0 . $ & ffi & Jft 3 , 0 O 0 mffc^Bf-C'li, ^5 0%m«coj?±i^$co<6T5r*bTV^ 
So * b T , f f JllfcX7^^t)I^i«aA:ffi< 'iSto^t, ^cOif±iS$^Sig;</i 
otigiSgfi 3, OOOmffcSItli, l$3 0%g£coi?±;Si£coi£T3r*b-C^£> 
o B5fc^$ftfc1*3ifcW^5tt*<D*9W > ^t l :ftflEffiiH»£;*7^^ro* 
ffiiJt^iS«Si-S^l*f4iSi«Ji#trJ;S)?±iSico<g;TSr^{li$-li:SS*<t/iSri:y45^A i 

So 

[ 0 0 6 1 ] 

III 3Afi0ii 3Bi4, m&mmtf 0 mxh z>mx'<D*mm<omwiizmz&f5.ifa$ix 50 
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74?(D2&7tRl?3&7i&.J]ft1fi&&*^-f-mffiX*iby, El 1 4 ASlFS 1 4 BI3*gfe 
J* * # ft 3 , O 0 Om-CJi»5MtO***ro»fflCfli5$ft*S^5'f <£> 2<^7cSU ; 3 

1 0 0 6 2 ] 

H ffi Sr a n . ^ * IE 71 14 , ^9-Y^mflc«?3fea»-ClH*«)fi#*ifiilj:fi»*^iBS4o-t 
<^T ? n ^ 1/ — A-tf)±ffi-C— &lftU:ii;t^IEJ££ft;j*i--5„ JfcV^-C, A EE 3£ SB T JE ;*} # 

u - a- SB t> iS v 3E EE a* $ 3 „ 

[ 0 0 6 3 1 10 

t It, if giS^^s o mtfc53ft-ro^ff©f ^Sli^at/js 3 , o o Omtfcii 
-C<D^ffiw^j*&etlilIi;/yif^^co*lv^ri:i4S^^So - * , iS tfc « flE a* » < ft 5 in 

teoSufe^Jt^-c+B^Wi-^^PiSS^ofcr. £ ^ 55- a> 5 o 

[ 0 0 6 4 ] 

Sfr #i L J; 5 ft . *|^Jifew?gli*Mlc^-5^7-f^lc*jv^Tli, ?SSi^*c7?i^v>^-g-ic 
jEffiw&**sf^ffli-sfit«*s^7>f^©«4H»l=»»u, A EE co -g- 7i aM£ ffl 1" 3 B 14 £ 

[ 0 0 6 5 ] 20 

*»WttEffifc*3nfc*tt»«fcaE-3v*-CiftWLfl:)j*. r. ix 14 ft ^ «» ft t 1= ifi -f 

[ffi«-k<of1Jfflwfgt£] 

[ 0 0 6 6 ] 

[ IH m <D ffi * ft aft £ ] 

[ O O 6 7 ] 30 

[1211] -iKroHDDw-eili^t^SHtfci, 

[ El 2 ] tt*«DTFSiSftliS^?^ywS*«SIS:*tftttH-e*5. 
[El 3 ] t£st50NP§!!£^ttl§*7^ ;/0>a£;*:*j6«:**-*-**«B-e*>S. 

[05] ffi*wNpaafttts^7>f y©ft*w4-«tst¥iH-c*>5. 

[06 A] «*©3»fttta^9W^«)rail^SrIttW-t-5fc«>«)Hffi-efcor, & k a a* 

[ El 6 B ] 1**<Z)3Bft«ia^9-fir«>raMjftSrWiWi-5fc«>«5E!DB-C*>9, t& ft S5 S a* #■) 
3, 0 0 0mr'fc53Tt-(O^7^yw??±iS4:*tilT-fo5„ 40 

[HI7A] ^-^^^Bjcoa^bv^i^ja^ffl^is^^ttg^^-fy^^-r^sEisu 5 
#4 a El T? s „ 

[El 7 B] # -* # 3§ 91 S £ Lv>f 1 MMBmiz X * 7 -f y £ itfliSt; 

§4 a m -e 5 „ 

[ins ] *&m<»m 2 ni&i&ffii\z & z&$5.mg.x ? j tf ZTF-rw-mmx-b z * 

[ b i o a i *&w<d * 7 4 ? t '&&&.m<D * =7 -4 ^cjjv>t , m m i- ± -s i ee <o mit & 

[Ell 0B] ^^s^ro^y-Y ^it*ft*(0^7-Yyi;*J^T, iii « U: <fc ■£> A EE co £ 50 
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[Ell 1A] *58!B©^7>f ^Rya*S«o^7>f ^i:^^T, &&fci:Z>jE!£<D&jj 
tfi^mT %foW<D&fc* itm ? ? 7 x* h z> 0 b \i*&9i<D * ? 4 ?Rxfft&&ffi 

[Hi 1 B ] 7^ ^S^t$*R1fi^^7^ flSSE^«t*AJ3E^-&^ 

[012] W«)^7>f ^i«*ft«o^5>fyi:t5V^-c, **»cj;5;*9-f^a>»J= 

H^ft^ltglt^t^77t^§ 0 
[Ell 3A] IS*l#0mt*5^t©*«fll:i5$«lliS^7^^(0 2ftS&tJ { 3 10 

[iHl 3B] «ftitS[*Orat*50ft(O*8Wl:J:5aft»iS7 7>f ^0 2*SStf 3 
*7t,EE^5> ; ffi^ ; &^^i"lllffi"efc^ 0 

[Bi4A] kkxx^ks, o o om-c*5i-e©**w'cJ:5a«na^7>f ^©2 

[Ell 4 B] ffi ft K ft *5 *?J 3 , 0 0 0mT**>5BFfTC0**MiCj:5^^WiS^7^^(O2 

^5ts^3^^EE^^^Sr^^^-rigs-efo^ 0 

[ » * <D R H ] 
[ 0 0 6 8 ] 

ioo ffl ^ $4 a * 9 >r ^ 20 

110 JRff 

112 x ^ ^ ^ *f ft ffi 

120, 130 |lS(;i2 I/ - -< — ;* 

14 0 AEE^flalgtf 

150 KlEESrtu-ym 

151 ^ u ^ U — 

152 t-f Kl^-^ 

16 0 |g 2 lEEE^j* U — /uffl 

170 tttBL/«i&*^*K 

180 HJBE»rt*^yh 30 

18 2 M P £B 




[ El 5 ] [ m 7 A ] 
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260 152 



[ El 9 J 
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